Nycterohemeral difference in inhibition of stress-induced ACTH in adrenalectomized rats.
To determine the interactions among the determinants of ACTH secretion, we examined the influence of circadian rhythmicity on glucocorticoid suppression of ACTH. Adrenalectomized rats were injected with the same amount of corticosterone at 0900 and 1800 h, and plasma ACTH concentrations were determined under basal conditions and after a standard ether stress. At 0900 h, corticosterone suppressed both basal and stress-induced plasma ACTH concentrations. At 1800 h, the same treatment suppressed basal ACTH secretion but not the stress-induced rise. Although the same amount of corticosterone was injected at both times of day, the plasma corticosterone concentration 5 min after injection was higher at 1800 h than at 0900 h. This study indicates that there is a nycterohemeral difference in feedback suppression of stress-induced ACTH secretion by a given dose of corticosterone. The daily variation in feedback inhibition may be due to the additive effect of the evening surge stimulus and the stress stimulus that together override the feedback signal.